Involvement of the HER2 pathway in repair of DNA damage produced by chemotherapeutic agents.
HER2 (ErbB2) is overexpressed in up to 30% of human breast cancers. Preclinical and clinical studies suggest synergy between some chemotherapeutic agents and the humanized anti-HER2 antibody trastuzumab (Herceptin). This study investigated the effects of etoposide and cisplatin on the repair of DNA damage in breast cancer cell lines. We examined the potential significance of HER2 nuclear expression in DNA repair. MCF-7, SK-BR-3, and MDA-MB-453 cells were treated with cisplatin and etoposide. Repair of DNA interstrand crosslinks (ICL) and strand breaks, following incubation with cisplatin and etoposide, respectively, were quantitated by the single-cell gel electrophoresis (comet) assay. Intrastrand crosslinks produced by cisplatin were assessed by ELISA. The effects of trastuzumab were measured in combination with these drugs. Similar experiments were done using HER2-negative MDA-MB-468 cells transfected with HER2 and a construct lacking the nuclear localization sequence. Incubation of breast cancer cell lines with trastuzumab delayed the repair of ICL produced by cisplatin. There were no effects on the repair of intrastrand crosslinks produced by cisplatin, or repair of DNA strand breaks following etoposide treatment. Transfection of HER2 into MDA-MB-468 cells inhibited the repair of cisplatin-induced ICL, whereas transfection of a HER2 construct lacking the nuclear localization sequence did not affect DNA repair. These results indicate that HER2 expression modulates the repair of specific DNA lesions produced by chemotherapy. The effect on ICL repair requires nuclear expression of HER2. Understanding the mechanisms of interaction between DNA-interacting agents and HER2 inhibitors will inform the design of clinical trials and optimize the therapeutic effects of these combinations.